Mississippi State University

Scholars Junction
Theses and Dissertations

Theses and Dissertations

12-10-2021

Feasibility of delivering fall prevention intervention for people with
intellectual disability in group-homes
Poram Choi
Mississippi State University, pc839@msstate.edu

Follow this and additional works at: https://scholarsjunction.msstate.edu/td
Part of the Community Health and Preventive Medicine Commons, and the Health Services Research
Commons

Recommended Citation
Choi, Poram, "Feasibility of delivering fall prevention intervention for people with intellectual disability in
group-homes" (2021). Theses and Dissertations. 5375.
https://scholarsjunction.msstate.edu/td/5375

This Dissertation - Open Access is brought to you for free and open access by the Theses and Dissertations at
Scholars Junction. It has been accepted for inclusion in Theses and Dissertations by an authorized administrator of
Scholars Junction. For more information, please contact scholcomm@msstate.libanswers.com.

Template APA v4.3 (beta): Created by T. Robinson 01/2021

Feasibility of delivering fall prevention intervention for people with intellectual disability in
group-homes
By
TITLE PAGE
Poram Choi

Approved by:
Stamatis Agiovlasitis (Major Professor)
Chih Chia Chen
Tianlan (Elaine) Wei
Robert W. Motl
Adam C. Knight (Graduate Coordinator)
Teresa Jayroe (Dean, College of Education)

A Dissertation
Submitted to the Faculty of
Mississippi State University
in Partial Fulfillment of the Requirements
for the Degree of Doctor of Philosophy
in Exercise Science
in the Department of Kinesiology
Mississippi State, Mississippi
December 2021

Copyright by
COPYRIGHT PAGE
Poram Choi
2021

Name: Poram Choi
ABSTRACT
Date of Degree: December 10, 2021
Institution: Mississippi State University
Major Field: Exercise Science
Major Professor: Stamatis Agiovlasitis
Title of Study: Feasibility of delivering fall prevention intervention for people with intellectual
disability in group-homes
Pages in Study 164
Candidate for Degree of Doctor of Philosophy
Abstract
Adults with intellectual disability (ID) have a higher rate of falls than the general
population, and changing health behaviors through exercise program could enhance health and
reduce falls in this population. However, the feasibility study of fall prevention based on the
theoretical framework for adults with ID has not been explored to date. This study examined the
feasibility of a home-based exercise intervention for people with ID living in a residential
setting. We provided an 8 week intervention consisting of a training workshop for support
workers and sessions for adults with ID devoted to behavior reward, education about fall
prevention and exercise, and exercise training. Adults with ID (n = 33) and support workers,
including caregivers (n = 3), staff (n = 8), and one administrator, participated in this study.
Adults with ID significantly improved physical performance, self-efficacy for activity, fall
efficacy, and support from friends and support workers. There were no significant changes in
free-living PA. There was no adverse event during the intervention, and the average adherence
rate was sufficient. Adults with ID, support workers, and an administrator were satisfied with the

program and had the intention to continue the program. The intervention was feasible and
perhaps efficacious for adults with ID living in group-homes.

DEDICATION
I sincerely dedicate my work to everyone who has supported and encouraged me in
one way or another throughout this journey. This dissertation is especially dedicated to
my husband Yonjoong (YJ), who was my strongest supporter, advisor, and motivator during my
whole doctoral study. Thank you so much for believing in me and giving me much
love, hope, and courage throughout this journey. Without your support, I would have given up
my study. Thank you so much for believing in me and supporting me. Also, you have worked
and taken care of our son, Kade, for the whole time I wrote the dissertation. You are the super
dad and husband. You and Kade have cheered for me every step of the way. Your support and
encouragement have given me much strength and courage to strive harder and achieve my goal.
Finally, I dedicate my doctoral work to my parents Seoung-Gweon Choi and Eunja Sim, who
have supported me and believed in me. You always inspire and encourage me by my side.
Without your support, I would not be able to complete my study. Thank you.
I thank you all for the inspiration, love, and support from the bottom of my heart.

ii

ACKNOWLEDGEMENTS
I would like to acknowledge and give my warmest thanks to my advisor, who made this
work possible. You have genuinely stayed by me and have given me so much support,
mentoring, and encouragement. Your guidance and advice carried me through all the stages of
my study. I especially appreciate your whole-person education, which helped me grow up as a
researcher and a better person through his teaching. You have taught me not only academic
knowledge and research ethics, philosophy but also critical thinking as a researcher. I would also
like to thank my committee members and graduate coordinator for letting my defense be an
enjoyable moment and for your thoughtful comments and suggestions. I am truly indebted for
guiding me throughout the dissertation process. All my committees surely have given me
guidance to pursue and work harder to achieve my educational goals. Without your support, I
would not be able to complete my degree. I sincerely appreciate your patience and support.
For my student helpers and my participants of the study, a million thanks for all your
support and assistance throughout my dissertation period. My acknowledgment goes to Kristin
Jewell, Hope Batts-Young, Sofia Humes, Christy Long, Keltra Chandler and for allowing me to
conduct my research on your group homes; group home staff, and caregivers, who have been
very helpful during my study; and to Nolan Harell, Maria Pierce, Eryn Sanders, Peyton Rhodes,
Bailie Dees, Allyn Edmonson and Hannah Freeman for your genuine support. You all have been
part of my doctoral journey. I will never forget all of you for your help, moral support, and
assistance during my dissertation period.

iii

TABLE OF CONTENTS
DEDICATION ................................................................................................................................ ii
ACKNOWLEDGEMENTS ........................................................................................................... iii
TABLE OF CONTENTS ............................................................................................................... iv
LIST OF TABLES ........................................................................................................................ vii
LIST OF FIGURES ..................................................................................................................... viii
CHAPTER
I.

INTRODUCTION ............................................................................................................1

II.

CONCEPTUAL FOUNDATION .....................................................................................1
Theoretical Framework .....................................................................................................1
Social Cognitive Theory ..............................................................................................1
Applying Social Cognitive Theory in this Research ...................................................2
Literature Review ..............................................................................................................4
Prevalence of Falls in People with Intellectual Disability...........................................4
Risk of Falls in People with Intellectual Disabilities ..................................................6
Presence of intellectual disability. .........................................................................6
Advancing age. ......................................................................................................7
Polypharmacy. .......................................................................................................7
Epilepsy. ................................................................................................................8
Urinary incontinence. ............................................................................................9
Environment. .........................................................................................................9
Balance. ...............................................................................................................10
Physical activity...................................................................................................11
Fall Prevention in People with Intellectual Disabilities ............................................12
Balance in People with Intellectual Disabilities ........................................................13
Physical Activity in People with ID ..........................................................................16
Self-efficacy and Physical Activity ...........................................................................18
Social Support and Physical Activity ........................................................................20

III.

METHOD .......................................................................................................................22
Recruitment .....................................................................................................................22
iv

Intervention......................................................................................................................23
Training Workshop for Support Workers..................................................................24
Exercise Session ........................................................................................................24
Behavioral Reward Session .......................................................................................25
Educational Session .............................................................................................26
Measurement and Operationalization ..............................................................................29
Outcome measurement ..............................................................................................29
Short Physical Performance Battery ....................................................................29
Balance test. .........................................................................................................29
Gait speed test......................................................................................................30
Chair stand test. ...................................................................................................30
Fall-efficacy .........................................................................................................30
Self-efficacy for Activity .....................................................................................31
Social Support .....................................................................................................31
Physical Activity .................................................................................................31
Feasibility ............................................................................................................32
Qualitative data ..........................................................................................................32
Data analysis ....................................................................................................................33
IV.

RESULTS .......................................................................................................................34
Participants ......................................................................................................................34
Adherence to Intervention ...............................................................................................35
Cost .............................................................................................................................35
Time Requirement ...........................................................................................................36
Safety .............................................................................................................................36
The Effect of Intervention ...............................................................................................36
Relationships between Attendances and Change-scores in Efficacy, Social supports,
SPPB, and PA ......................................................................................................39
Qualitative findings .........................................................................................................41
Theme 1. Perception of the Program .........................................................................41
Theme 1.1. Enjoyment. .......................................................................................42
Theme 1.2 Interaction. .........................................................................................42
Theme 1.3. Outcome expectations. .....................................................................43
Theme 1.4 Feedback. ...........................................................................................44
Theme 2. Changes after the Program .......................................................................44
Theme 2.1. Physical changes...............................................................................44
Theme 2.2. Emotional changes. ..........................................................................45
Theme 2.3 Social changes (attitude). ..................................................................46
Theme 2.4 Awareness of fall prevention. ............................................................46
Theme 3. Mastery Experiences .................................................................................47
Theme 4. Social Support ...........................................................................................47
Theme 5. Routine and Reality ...................................................................................48
Theme 6. Continuation ..............................................................................................49

V.

DISCUSSION .................................................................................................................50
v

VI.

CONCLUSION ...............................................................................................................56

REFERENCES ..............................................................................................................................57
APPENDIX
A.

IRB APPROVAL

83

B.

PERMISSION TO CONDUCT RESEARCH

85

C.

SHORT PHYSICAL PERFORMANCE BATTERY SCORE SHEET

88

D.

FALL-EFFICACY SCALE

93

E.

SELF-EFFICACY AND SOCIAL SUPPORT SCALES

95

F.

ATTENDANCE CHECK SHEET

98

G.

SUPPORT WOEKRERS TRAINING WORKSHOP HANDOUTS

101

H.

EDUCATION HANDOUTS

111

EXERCISE HANDOUTS

127

I.

vi

LIST OF TABLES
Table 1

The 8-week Exercise and Education Program .............................................................27

Table 2

Demographic Characteristics of Adults with ID and Support Workers ......................34

Table 3

Average Adherence with Intervention .........................................................................35

Table 4

Data Collected for All Outcomes Measured at Baseline and Post-intervention ..........38

Table 5

Spearman Correlations among Attendances and Change-scores in Other
Quantitative Variables .....................................................................................40

vii

LIST OF FIGURES
Figure 1. Timeline of study. ........................................................................................................23
Figure 2. Reward board. ..............................................................................................................25
Figure 3. Reward board placement..............................................................................................26

viii

CHAPTER I
INTRODUCTION
Falls are the leading cause of fatal and non-fatal injuries and result in substantial
healthcare expenditures (Florence et al., 2018; Tian, Thompson, Buck, & Sonola, 2013). Adults
with intellectual disability (ID) experience higher rates of falls and suffer more fall-related
severe injuries than the general population (Axmon, Ahlström, & Sandberg, 2019). Adults with
ID have nearly 4 times higher health care costs than people without ID, and falls increase the
financial and care burden on the family and caregivers (Lunsky, De Oliveira, Wilton, &
Wodchis, 2019). Although there is an urgent need, there are few studies of fall prevention
programs for people with ID (Pope, Truesdale, & Brown, 2021). Group exercise and home-based
exercise programs consisting of balance and strength training exercises effectively prevent falls
(Gillespie et al., 2012). Balance and strength exercise combined with fall prevention education
reduce falls and improve mobility and balance in people with ID (Cahill, Stancliffe, Clemson, &
Durvasula, 2014; Hale, Mirfin-Veitch, & Treharne, 2015; van Schijndel-Speet, Evenhuis, van
Wijck, van Empelen, & Echteld, 2014). Consequently, developing balance and strength exercise
interventions for preventing falls among people with ID has scientific and clinical relevance.
Behavior theory provides frameworks for the development and evaluation of the program
(Abraham & Michie, 2008). Although interventions based on behavioral theory are more
effective than programs without theoretical approaches (Glanz & Bishop, 2010), there is no
1

theory-based fall prevention program for people with ID. Social cognitive theory (SCT) is a
useful framework for identifying risk factors for falls and developing interventions
(Arkkukangas, Eriksson, & Dension, 2021). SCT has been applied to explaining exercise
behaviors in people with and without disabilities (Choi, Wei, Motl, & Agiovlasitis, 2020; Hallam
& Petosa, 2004; Silveira, Richardson, & Motl, 2020). SCT postulates that human behaviors are
influenced by personal and social/environmental factors (Bandura, 1997). Consistent with SCT,
higher self-efficacy and social support are associated with higher exercise participation and
lower risk of falls among adults with ID (Choi et al., 2020; Temple & Walkley, 2007; van
Schijndel-Speet et al., 2014). Apart from intrapersonal factors, health behaviors in adults with ID
residing in group-homes are influenced by support from caregivers, staff, and group-home
administrators (Dixon-Ibarra, Driver, Vanderbom, & Humphries, 2017). However, previous fall
prevention programs have only focused on changing health behaviors in people with ID.
Therefore, there is a need to develop a fall prevention program for people with ID to improve
self-efficacy and social support.
Interventions for reducing fall risk factors in people with ID must be feasible. A
feasibility study can provide evidence of the program's effectiveness and spare researchers and
practitioners from wasting resources such as funds and time when they replicate and deliver the
intervention (Morgan, Hejdenberg, Hinrichs-Krapels, & Armstrong, 2018). However, the
feasibility of fall prevention programs in adults with ID has not been examined.
This study examined the feasibility of delivering an 8-week fall prevention intervention
for people with ID residing in group homes. The intervention consisted of a training workshop
for support workers and sessions for adults with ID devoted to behavior reward, education about
2

fall prevention and exercise, and exercise training. We aimed at evaluating: (a) the effects of the
intervention in adults with ID, including balance, strength, self-efficacy for activity, fall-efficacy,
social support, and physical activity; (b) the relationship among exercise adherence and effects of
intervention; and (c) the feasibility and acceptability of the program in a group-home setting for
adults with ID, support workers, and an administrator.
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CHAPTER II
CONCEPTUAL FOUNDATION
Theoretical Framework
Theory-based behavioral interventions are more likely to be effective than ones without
theoretical support (Glanz & Bishop, 2010) because theory provides a validated justification for
the program's development, implementation, and evaluation (Abraham & Michie, 2008). Social
cognitive theory has been widely used in health promotion interventions (Glanz & Bishop,
2010). Social cognitive theory describes the development of human behaviors as the product of
dynamic and reciprocal interactions among personal, behavioral, and environmental influences.
Social cognitive theory recognizes that human behavior is influenced by social and physical
environment as well as personal factors (Bandura, 1986). Therefore, this study was guided by a
social cognitive theory framework.
Social Cognitive Theory
Social cognitive theory describes the development of human behaviors as the product of
dynamic and reciprocal interactions among personal, behavioral, and environmental influences.
Triadic reciprocal interaction refers to the mutual influence among personal, behavioral, and
environmental factors (Bandura, 1978). For example, people’s efficacy influences human
behavior, and the environmental influences made by their actions, in turn, change their efficacy.
Social cognitive theory is characterized by five components: (1) knowledge about benefits and
1

risks about health behavior; (2) self-efficacy—one’s capability to organize and perform a health
behavior; (3) outcome expectations—expected positive and negative results from health
behaviors; (4) goal setting—short-term and long-term goals for health behaviors; and (5) social
barriers to performing health behaviors (Bandura, 1998).
Applying Social Cognitive Theory in this Research
Social cognitive theory is one of the most widely used theoretical frameworks among
health promotion programs in people with ID (Pérez-Cruzado & Cuesta-Vargas, 2016). This is
because social cognitive theory provides a theoretical explanation on why people participate in
and maintain healthy behaviors (Trost, Owen, Bauman, Sallis, & Brown, 2002). However,
previous studies have only addressed some of the components of social cognitive theory instead
of employing the theory holistically in developing interventions in people with ID (Jo, RossowKimball, & Lee, 2018; Trost et al., 2002). Jo et al. (2018) conducted a 12-week exercise program
but just focused on self-efficacy. Pérez-Cruzado and Cuesta-Vargas (2016) delivered an exercise
program to improve self-efficacy, social support, and knowledge in people with ID. However,
Pérez-Cruzado and Cuesta-Vargas (2016) did not include a component to enhance knowledge
about PA in caregivers and friends, although caregivers' perceptions, beliefs, and knowledge can
strongly impact health in people with ID (Rose, 2011; Sundblom, Bergström, & Ellinder, 2015).
Therefore, there is a need for improving knowledge, self-efficacy, and social support not only in
people with ID but also in their caregivers and friends.
In this research, we provided an intervention program for people with ID as well as
caregivers and administrators. The program is aimed to improve their knowledge, self-efficacy,
2

and social supports in adults with ID, support workers and administrators. People with ID
support workers and administrators participated in an 8-week intervention program including
exercise and education components. We also provided feedback on behavior and give visual
rewards to enhance the effectiveness of the program (Michie et al., 2013) because being
rewarded is a facilitator to PA in people with ID (Bossink, van der Putten, & Vlaskamp, 2017).
Social support from staff might increase by improving their knowledge and experiences in
exercise program (Hale et al., 2015). For a better understanding of the program and improving
the knowledge in staff we provided a 1-hour training session for caregivers and group-home
administrators. Increased social support will enhance self-efficacy (McAuley, Jerome, Marquez,
Elavsky, & Blissmer, 2003). Self-efficacy can be improved by increasing mastery experience,
vicarious experience, verbal persuasion, and emotional and physiological state (Bandura, 2004).
Participants may increase their self-efficacy for activity by mastery experience such as
particiapting exercise program and accomplishing the movements. We therefore provided a
rewarding program based on the peer and staff evaluation. Whenever the participants exercise,
staff provided rewarding stickers on a board. To give atickers, workers observed if adults with
ID participated in exercising, which increases interaction and vicarious experience. Also,
participants received verbal persuasion from peers and support workers. Through the rewarding
program, the interaction between people with ID and staff increased. By participating in all
aspects of the intervention, observing others exercise, and receiving encouragement from others,
both people with ID and caregivers increased their self-efficacy for activity.

3

Literature Review
People with ID experience a higher rate of falls than the general population due to early
onset of aging and high risk factors of falls including polypharmacy (Molina-Garcia et al., 2018;
O'Dwyer, Peklar, McCallion, McCarron, & Henman, 2016), epilepsy (Pal et al., 2014), urinary
incontinence (Salb, Woodward, et al., 2015), and poor balance (Blomqvist, Olsson, Wallin,
Wester, & Rehn, 2013). Also, the low level of PA among people with ID contributes to lower
levels of balance and leg strength compared to the general population, which increases the risk of
falls. Therefore, physical activity (PA) should be promoted to improve balance and strength
(Gregg, Pereira, & Caspersen, 2000). Also, promoting self-efficacy and social support has the
potential to change the human behavior.
Prevalence of Falls in People with Intellectual Disability
For older adults who die due to an unintentionally injury, falls are the leading cause
(National Center for Health Statistics, 2017). Approximately 30% of people over 65 years of age
fall each year, half of which experience falls again (Bergen, Stevens, & Burns, 2016). In
addition, the rate of falls increases with age (Gale, Cooper, & Aihie Sayer, 2016). Moreover,
people with ID have higher rates of falls compared with the general population (Axmon,
Sandberg, Ahlstrom, & Midlov, 2018; Sherrard, Tonge, & Ozanne-Smith, 2001).
The rate of falls varies across the world. According to previous studies that reported fall
rates, falls occur at a higher rate in Europe than Asia and the United States. Once reason for the
disparity in fall rates might be how they are reported. Retrospective falls data are less likely to
report the falls than prospective falls data. The reported rate of falls from retrospective data
4

ranges from 24.6% to 34% (Chiba et al., 2009; Cox, Clemson, Stancliffe, Durvasula, &
Sherrington, 2010; Foran, McCallion, & McCarron, 2016; Hsieh, Rimmer, & Heller, 2012).
However, the rate of falls from prospective reports ranges from 34.7% to as high as 70%
(Enkelaar, Smulders, van Schrojenstein Lantman-de Valk, Weerdesteyn, & Geurts, 2013; Grant,
Pickett, Lam, M., O’Connor, & Ouellette-Kuntz, 2001; Salb, Finlayson, et al., 2015; Smulders et
al., 2013; Wagemans & Cluitmans, 2006). The disparity might come from the difficulty of
remembering past experiences. Recalling previous experience is incorrect compared to recording
falls when falls are occurring. Another potential issue is that researchers collect data on falls over
different lengths of time. Most researchers collected data on falls over the course of 12 months.
Some researchers collected data for longer than 12 months, but the reported rate of falls tends to
increase with a longer study period. Wagemans and Cluitmans (2006) showed that 60% of
people with ID experienced falls over a 33-month period, and Grant et al. (2001) reported that
70% of adults with ID experienced falls over a five-year period. During a longer period,
participants’ aging is progressing. Therefore, the possibility of falls will increase as well.
The high rate of falls also results in an increased likelihood of injury for people with ID.
The rate of injuries due to falls range from 27.5% to 84% in people with ID. Studies show falls
are the most common cause of injuries in people with ID (Axmon, Ahlström, & Sandberg, 2018;
Petropoulou et al., 2017; Sherrard et al., 2001). People with ID are twice as likely to be injured
due to falls compared to the general population (Petropoulou et al., 2017; Sherrard et al., 2001).
In addition, people with ID are more likely than the general population to have serious injuries
including superficial injuries, open wounds, and fractures (Axmon, Ahlström, et al., 2018;
Finlayson, Morrison, Jackson, Mantry, & Cooper, 2010; Petropoulou et al., 2017). Moreover,
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people with ID are more likely to be injured in the face and head than the general population
(Axmon, Ahlström, et al., 2018) because they are less likely to have strategies to protect
themselves when falling (Hale, Miller, Barach, Skinner, & Gray, 2009). As a result, they
frequently fall face down, which is an unprotected position (Pal et al., 2014). Serious injuries
among people with ID increase the physical pain they experience and increase stress among their
caregivers and families (Cahill et al., 2014).
According to Axmon, Ahlström, et al. (2018), people with ID need more medical visits and
long-term hospitalization than the general population after falling. These factors increase medical
expenses and reduce PA in people with ID (Cahill et al., 2014). The reduced PA causes
decreased balance and muscle strength, which can lead to an increase in falls. Therefore, falls
prevention programs for adults with ID may contribute to their health and overall well-being.
Risk of Falls in People with Intellectual Disabilities
The higher rate of falls in adults with ID is due to early onset of aging and high-risk
factors of falls, including polypharmacy (O'Dwyer et al., 2016), epilepsy (Pal et al., 2014),
urinary incontinence (Salb, Woodward, et al., 2015), and balance problems (Blomqvist et al.,
2013).
Presence of intellectual disability.
People with ID have a low balance and muscle strength (Blomqvist et al., 2013).
Maintaining balance requires the integration of the visual, proprioceptive and vestibular systems.
However, people with ID struggle to integrate proprioceptive information into motor action
(Carmeli, Bar-Yossef, Ariav, Levy, & Liebermann, 2008). Zur, Ronen, Melzer, & Carmeli
6

(2013) demonstrated that 62% of children and young adults with ID had an underdeveloped
vestibulao-ocular function. The cognitive impairment of people with ID might negatively impact
their physical function, indicating that ID increases the risk of falls (Chiba et al., 2009; Salb,
Woodward, et al., 2015). Previous studies have shown that adults with severe ID are more likely
to experience falls than those with mild and moderate ID (Chiba et al., 2009; Salb, Woodward, et
al., 2015).
Advancing age.
Among the general population, hospitalization is most common in the 80-89 years
group. However, adults with ID aged between 35 and 60 years have the highest hospitalization
rates. Hospitalization is most common in the 40-59 year age groups in people with ID. (Skorpen ,
Nicolaisen, M., & Langballe, 2016). This may be related to the early onset of the aging process
in adults with ID. Numerous studies show that falls increase as people with ID age (Chiba et al.,
2009; Cox et al., 2010; Hsieh et al., 2012; Wagemans & Cluitmans, 2006). Wagemans and
Cluitmans (2006) found that people with ID who experienced a fall were significantly older than
those who did not. Chiba et al. (2009) found that people with ID older than 50 years of age had a
significantly higher risk of falls.
Polypharmacy.
Polypharmacy is defined as taking between 4 and 9 medications, while excessive
polypharmacy is defined as taking more than 10 different drugs (O'Dwyer et al., 2016).
Polypharmacy increases the risk of falls in both people with and without ID (Axmon, Sandberg,
et al., 2018; Hsieh et al., 2012). Older adults with polypharmacy experience 18% more falls than
7

the ones without polypharmacy, while older adults with excessive polypharmacy experience falls
at a 50% higher rate than the one without polypharmacy (Dhalwani et al., 2017). However,
people with ID are more likely to consume the drugs due to their health issues such as epilepsy
(Axmon, Sandberg, et al., 2018). O'Dwyer et al. (2016) reported that 90% of people with ID take
medication that requires a prescription and that 31.5% have polypharmacy and 20.1% excessive
polypharmacy. Hammond and Wilson (2013) emphasized that the type of medications taken
provides a better understanding of how to prevent falls than examining polypharmacy rates.
Antipsychotics, anxiolytics, antidepressants, hypnotics, and sedatives are all known as fall riskincreasing drugs (FRIDs). Axmon, Sandberg, Ahlstrom, & Midlov (2018) found that people with
ID were more likely to be prescribed at least one FRID than the general population. In addition,
they were prescribed higher doses, and their prescriptions lasted longer. This is not surprising
because people with ID are more likely to have psychiatric issues than the general population
(Axmon, Bjorne, et al., 2018).
Epilepsy.
Epilepsy increases the occurrence of falls and fall-related injuries in people with and
without ID (Cox et al., 2010; Pal et al., 2014; Rubenstein, 2006). Numerous studies demonstrate
that people with ID who have epilepsy or a history of seizures are more likely to experience falls
than those without epilepsy (Cox et al., 2010; Hsieh et al., 2012; Pal et al., 2014; Wagemans &
Cluitmans, 2006). Also, studies show that antiepileptic medication increases the risk of falls
(Axmon, Sandberg, et al., 2018; Haasum & Johnell, 2017; Wagemans & Cluitmans, 2006).
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However, there is no evidence of how antiepileptic medication will influence falls. Future studies
are needed to ascertain the mechanism of antiepileptic medication.
Urinary incontinence.
Previous studies showed that urinary incontinence increases the risk of falls in people
with and without ID (Chiarelli, Mackenzie, & Osmotherly, 2009; Hsieh et al., 2012; Salb,
Woodward, et al., 2015). Falls are more related to having an overactive bladder than stress
incontinence (Chiarelli et al., 2009). Changes in an individual’s daily routine due to an
overactive bladder might increase stress and cause falls (Soliman, Meyer, & Baum, 2016).
However, we cannot identify urinary incontinence as increasing the risk of falls among people
with ID. This is because people with severe ID are more likely to have urinary incontinence
(Finlayson, 2018) and severe ID, both of which also increase the risk of falls (Salb, Woodward,
et al., 2015). There is a need to investigate the mechanism of falls in people having urinary
incontinence.
Environment.
People with ID living in a residential facility have a high rate of falls and are more likely
to fall more than once (Foran et al., 2016). This is because people with severe ID, poor health,
and advanced age are more likely to live in residential facilities. Also, people with ID are more
likely to experience falls that occur indoors during the daytime, especially in a private room
(Axmon, Ahlström, et al., 2018; Pal et al., 2014; Salb, Woodward, et al., 2015). There is no study
showing the reason why people with ID have high rates of falls while indoors. A few
possibilities are that people living in residential facilities experience an increased amount of falls
9

due to the presence of severe ID, wearing improper shoes for walking at home, and lower
physical fitness and PA.
Balance.
Impaired balance has been identified as increasing the risk of falls among people with
and without ID (Ambrose, Paul, & Hausdorff, 2013; Cox et al., 2010; Enkelaar et al., 2013; Hale
et al., 2007; Salb, Woodward, et al., 2015). Melzer, Benjuya, & Kaplanski, (2004) measured the
balance of fallers who experienced a fall at least twice in the past 6 months, and compared their
balance to non-fallers. The researchers measured postural stability on a force plate while subjects
maintained a wide base stance or? A narrow stance with eyes-closed and eyes-opened. Fallers
had significantly larger body sway than non-fallers while standing in a narrow stance with their
eyes closed and eyes open. Multiple regression analysis revealed that people who had higher
mediolateral sway were three times more likely to fall. Stel, Smit, Pluijm, & Lips, (2003) also
found that mediolateral sway was strongly associated with recurrent falls.
People with ID also demonstrate more lateral sway patterns, similarly to fallers without
disabilities (Carmeli et al., 2008; Suomi & Koceja, 1994). People with ID have lower postural
control and balance than the general population. In addition, people with ID showed higher
postural sway while standing, as well as an increased lateral movement than the general
population (Dellavia, Pallavera, Orlando, & Sforza, 2009). Especially, people with Down
Syndrome (DS) have less balance than people with non-specific ID (Lahtinen, Rintala, & Malin,
2007). This may explain why people with ID are more likely to fall than members of the general
population. Chiba et al. (2009) used the Tinetti test to measure the gait and balance of people
10

with ID who have and have not fallen. The Tinetti test score was significantly lower in fallers
than in non-fallers. According to responses from support workers and stakeholders, balance
problems increase the risk of falling in people with ID (Pal et al., 2014; Salb, Woodward, et al.,
2015).
Physical activity.
Previous studies have shown that low PA is associated with an increased risk of falling in
older adults (Graafmans, Lips, Wijlhuizen, Pluijm, & Bouter, 2003; Heesch, Byles, & Brown,
2008). PA decreases balance and muscle strength, which are known to increase the risk of falling
(Iwakura et al., 2016; Papiol et al., 2016). Heesch et al. (2008) surveyed over 8,000 women aged
from 70-75 years to examine the relationship between their PA level and fall history. They
examined their fall experiences and activities in 1996, 1999, and 2002. They found that people
with very high levels of PA are less likely to experience a fall than those with low levels of PA.
Graafmans et al. (2003) also found that having a low level of PA is significantly related to falls.
Older adults with the highest PA activity level had a significantly lower risk of falls. Peeters, van
Schoor, Pluijm, Deeg, & Lips, (2010) found that an increase in PA of 100 units (i.e., minutes per
day × metabolic equivalent (MET) score) led to a 4% decrease in risk of recurrent falling.
Therefore, it is important to increase PA to decrease falls.
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Fall Prevention in People with Intellectual Disabilities
Although many researchers emphasize the importance of developing a falls prevention
program for people with ID (Axmon, Sandberg, et al., 2018; Cox et al., 2010; Hsieh et al., 2012),
there are limited falls prevention interventions for people with ID. Hale et al. (2015) provided a
physiotherapy intervention for adults with ID (age 29-71year) as well as a training workshop for
caregivers and their families. The two physiotherapists visited three times for exercise:
prescription, familiarization, and supports. The exercise was especially aimed to improve lower
limb strength and balance. After the physical therapists individually prescribed 2-3 exercises,
they provided an exercise picture with a brief explanation of how to perform the exercise and an
exercise calendar to record if participants did the exercises. The physiotherapist encouraged
participants to integrate exercises into their daily routine. Also, participants were encouraged to
participate in physical activities. The researchers measured their gait and balance before their
intervention, then measured it again six months later. Participants significantly improved their
balance after the six-month intervention. The researchers interviewed the participants and
caregivers to investigate the feasibility of the program. Based on their responses, the intervention
was feasible. However, the researchers did not obtain a good record of exercise adherence, which
is an important aspect of feasibility.
One of the important components of falls prevention intervention is educating caregivers
and their families. Environmental adjustment such as removing the hazard at home and support
from caregivers and families are critical in an intervention program designed for people with ID.
Lack of understanding from caregivers and families might negatively impact the desired effect of
the program (Hale et al., 2015). Caregivers and families, as well as other health professionals,
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should work together to prevent falls in people with ID (Willgoss, Yohannes, & Mitchell, 2010).
Therefore, Smulders et al. (2013) developed a multifactorial falls assessment and intervention.
The researchers developed a fall clinic for people with ID following guidelines for fall
prevention and falls clinics in older adults. The program consisted of meeting with a caregiver,
physician, and physical therapist. Patients received the fall prevention intervention based on their
meeting with the physician and physical therapist. Health professionals in fall clinics consider
interventions as feasible and useful programs to reduce falls in people with ID. However, the
program required subjects to visit the clinic, which is not easy for people with ID because they
are more likely to not have access to transportation and to experience financial difficulties (Pal et
al., 2013). Therefore, home-based exercise with support from caregivers and family should be
developed.
Balance in People with Intellectual Disabilities
Postural control is complex, as it requires interaction between the sensory, muscle, and
neuro subsystems (Ălvarez-Estévez & Moret-Bonillo, 2009) and is also related to the
environment (Pajala et al., 2004). Previous studies show that adults with ID have lower postural
control and balance than people without ID (Blomqvist et al., 2013; Lahtinen et al., 2007; Suomi
& Koceja, 1994; Webber, Virji-Babul, Edwards, & Lesperance, 2004). Lower postural control
and balance in people with ID might be due to lower strength (Blomqvist et al., 2013), vision
difficulties (Warburg, 2001), and slow detection of an obstacle while walking (Haynes &
Lockhart, 2012).
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Researchers have widely used postural sway data to measure postural control. Postural
sway refers to “the oscillations of the body about its center of gravity and is most often measured
in terms of amplitude or frequency of these oscillations” (Suomi & Koceja, 1994)205p. Static
postural balance can be measured using a force platform that records the center of pressure while
people try to stand still. Researchers have measured the average variation of the movement and
the movement direction (sagittal and lateral) on a force platform.
Unlike the general population, which had a sagittal sway pattern while standing, people
with ID showed a more lateral sway pattern (Carmeli et al., 2008; Suomi & Koceja, 1994). The
greater lateral movement might come from proprioceptive deficits in people with ID (Suomi &
Koceja, 1994). Proprioception is the sensation of body position and movement (Molina-Garcia et
al., 2018). If someone has a proprioceptive deficit, he/she might receive less feedback from the
sensory neuron and therefore cannot coordinate his/or her movements very well. Njiokiktjien and
de Rijke (1972) measured postural sway in 100 healthy people and 300 neurological patients.
The researchers found that the high amplitude of body sway is related to the afferent
proprioceptive system deficit. Also, they found that people having a sagittal/lateral ratio below 1
have vestibular disorders. Therefore, the increased amplitude of body sway and increased lateral
sway movement in people with ID might be related to proprioceptive and vestibular deficits.
Dellavia et al. (2009) tested postural control among 60 adults with ID (30 with DS and 30 nonDS) and 30 healthy adults without ID. In the study, people with ID showed greater sway of
center of foot pressure than controls. People with non-specific ID had higher mean body sway
than adults with DS. This is because of the difference between the height and body mass of
adults with and without DS. Adults with non-specific ID are taller and heavier than adults with
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DS. Greater height and body mass make controlling balance more difficult (Chiari, Rocchi, &
Cappello, A. 2002; Pajala et al., 2004). Lahtinen et al. (2007) measured the static balance using a
stork stance test, which entails standing on one foot with one hand on a hip, over 30 years (1973,
1979, 1996, and 2003) in same group with ID. People with ID showed lower balance than a
comparison group without ID. The researchers also found that people with non-specific ID
showed better static balance than people with DS. People with DS also showed less balance
compared to the general population.
Webber et al., (2004) reported that adults with Down syndrome (DS) had higher postural
sway velocity and postural stiffness while standing compared to the general population. The
study showed that participants with DS showed higher stiffness and higher postural sway
velocity than control subjects. Higher postural velocity is commonly observed in people with DS
from infancy through adulthood (Butterworth & Cicchetti, 1978; Shumway-Cook & Woollacott,
1985; Webber et al., 2004). The higher muscle stiffness and co-contraction might contribute to
their higher sway velocity. While people without ID alternatively use strength to maintain their
balance, people with DS use co-contraction of agonist and antagonist muscles (Aruin &
Almeida, 1997; Carvalho & Almeida, 2009). The co-contraction in people with DS might be
influenced by their difficulties in generating adequate muscle force for their movement.
Therefore, the unpredictable movement to optimize their stability might increase postural sway
(Gontijo et al., 2008). Muscle stiffness in adults with DS can decrease postural stiffness over
trials (Webber et al., 2004). The study showed that task-specific training could increase the
postural control of adults with DS. Also, Webber et al. (2004) demonstrated that adults with DS
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significantly increase postural stiffness while their eyes are closed, which shows that people with
DS are highly dependent on their vision to maintain postural control.
The visual dominance of postural control in people with ID is controversial. Studies show
that people with ID had a significant difference between using vision and vision-occluded, but
the control group did not show significant changes between closed eyes and eyes open. (Suomi
& Koceja, 1994; Webber et al., 2004). This indicates that people with ID depend more on visual
input to maintain the balance than the general population. However, other studies reported that
adolescents with ID have a lower closed eye/ opened eye ratio than their typically developed
peers, indicating that people with ID do not have higher visual dependency in postural balance
compared to their peers without ID (Blomqvist et al., 2013; Dellavia et al., 2009).
Physical Activity in People with ID
PA has numerous health benefits, which include the prevention of cardiovascular
disease, type 2 diabetes, some forms of cancer, and all-cause mortality (Lee, Shiroma, Lobelo,
Puska, Blair, & Katzmarzyk, 2012). The World Health Organization (2010) recommends that
adults should participate in at least 150 min∙wk-1 of moderate-intensity PA or 75 min∙wk-1 of
vigorous-intensity aerobic PA, or an equivalent combination of moderate and vigorous-intensity
PA. According to the Centers for Disease Control and Prevention (2017), only 20.3 % of adults
in the United States meet the recommended level of PA. and only 9-10 % of adults with ID
achieved PA guidelines (Dairo, Collett, Dawes, & Oskrochi, 2016; Oviedo, Travier, & GuerraBalic, 2017). Recommended regular PA in Scotland is 30 min of moderate PA at least 5 days per
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week (Scottish Executive, 2003). Only 5% of adults with ID in Scotland met this
recommendation (Finlayson et al., 2009).
Measuring PA with a pedometer tends to show a higher rate of PA in people with ID.
More than 10,000 steps/day is considered as an active lifestyle (Tudor-Locke & Bassett, 2004).
Peterson, Janz, & Lowe, (2008) measured PA of 131 adults with mild to moderate levels of ID
living in community-based supported living group settings. A total of 14.1% of adults with ID
accumulated 10,000 steps/day. Hilgenkamp, Reis, van Wijck, & Evenhuis, (2012) used a
pedometer to measure the PA of 257 older adults with ID aged over 50 years and found that
16.7% met the guideline of 10,000 steps/day.
Chow, Choi, & Huang, (2018) measured PA in 114 adults with mild to moderate ID in
Hong Kong. They spent 67% of their time being sedentary and only 2% of their day performing
moderate to vigorous activity. Adults with ID living in Scotland also participate in vigorous PA
at infrequent rates (Finlayson et al., 2009). Adults with ID were more likely to participate in light
activities such as gentle walking (Finlayson et al., 2009). People with ID were more active on
weekdays than on weekends and least active during the evening period than the morning and
afternoon hours (Peterson, Lowe et al., 2008).
Dixon-Ibarra, Lee, & Dugala, (2013) directly compared the level of PA between young
and old adults with and without ID. The researchers found that 6% of older adults with ID, 13%
of young adults with ID and 33% of older adults without ID met recommended PA guidelines.
As the study shows, age was significantly correlated with PA level. In addition, ID severity,
living in facilities, sex, and advanced age were associated with lowered PA levels (Dairo et al.,
2016; Hilgenkamp et al., 2012). Health issues such as obesity, illness, heart conditions, lack of
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motivation, lack of financial support, and lack of transportation impede people with ID from
participating in PA (Bossink et al., 2017). However, social interaction and being rewarded for
participation in PA encourage people with ID to participate (Bossink et al., 2017).
Self-efficacy and Physical Activity
Self-efficacy refers to a person’s belief in his or her capabilities to organize and carry out
a certain behavior to produce certain levels of attainment (Bandura, 1998). Self-efficacy enables
people to acquire knowledge, develop skills, regulate motivation, overcome barriers, and remain
committed to goals (Bandura, 1998). Self-efficacy is the key factor of social cognitive theory and
is associated with PA behavior (Bandura, 1998). Higher Self-efficacy can contribute to
involvement in PA (McAuley & Blissmer, 2000).
Individuals with higher levels of self-efficacy are more likely to participate in PA
(Castro, Sallis, Hickmann, Lee, & Chen, 1999; Kim & Kosma, 2012). Self-efficacy increases PA
in the early stages and maintenance stage of exercise habits. McAuley, Morris, Motl, Hu,
Konopack, & Elavsky (2007) provided a 6-week program and measured self-efficacy after 2
years and 5 years from the baseline. Older adults with higher levels of self-efficacy at year 2
were more likely to continue participating in PA at year 5. This study shows that self-efficacy
plays an important role in being physically active over the long term.
Self-efficacy can increase by participating in the exercise. People can improve selfefficacy by mastery experience, vicarious experience, verbal persuasion, emotional state, and
physiological state (Bandura, 2004). McAuley, Courneya, & Lettunich, (1991) measured selfefficacy before and after graded exercise testing and a 20-week exercise program, which showed
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that both acute and long-term exercise increase self-efficacy. Jo et al. (2018) examined whether a
12-week exercise program can improve self-efficacy, PA levels, and physical fitness in people
with ID. The researchers found that the exercise program significantly improved self-efficacy,
muscle endurance, and PA levels. This study showed that people with ID could improve selfefficacy through participating in an exercise program. The results of studies showed that
successful mastery experiences, which is direct experience, can increase self-efficacy (Bandura,
1986). Self-efficacy can also be improved by environment setting. McAuley, Talbot, &
Martinez, (1999) divided subjects into a high-efficacy and low-efficacy group. Participants in the
high-efficacy group were informed that their performance placed them in the top 20th percentile
for fitness, based on norms, but participants in low-efficacy group were told that their
performance was in the bottom 20th percentile. High-efficacy group reported better performance
than the low-efficacy group. McAuley et al. (1999) demonstrated that telling people they
perform at a high level can improve self-efficacy.
Self-efficacy influences not only PA but also balance and fear of falling. The fear of
falling prevents older adults from participating in activities, which can result in them losing their
functionality (Li, Fisher, Harmer, McAuley, & Wilson, 2003). Therefore, reducing the fear of
falling is important to prevent falls. McAuley, Mihalko, & Rosengren, (1997) measured the
relationship between self-efficacy, balance, PA level, and fear of falling in older adults. The
researchers found that PA increases physical self-efficacy and balance while decreasing fear of
falling in older adults. Also, fear of falling is influenced by balance and self-efficacy. The study
showed that self-efficacy should be considered in fall prevention programs.
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Social Support and Physical Activity
Social support is one contributor to PA participation. Eyler et al. (1999) conducted a
telephone survey of 2,912 minority women. The researchers examined their PA social support
and PA level and found that social support from family and friends is significantly associated
with their PA participation. Social support motivates people and increases their PA, especially
emotional support from others (McNeill, Wyrwich, Brownson, Clark, & Kreuter, 2006). Kim and
Kosma (2012) asked 290 older adults over 65 years old about their PA levels and social support.
Family support was significantly associated with PA in older adults. However, there was no
significant association between PA and family support among young adults. Sarkar, Taylor, Lai,
Shegog, & Paxton, (2016) analyzed the association between social support of PA from family,
friends, and coworkers and moderate to vigorous PA among adults participating in 15-minute
exercise breaks at their worksite. The researchers found that social support from friends and
coworkers had a significant positive association with PA. After controlling for age, sex, marital
status, BMI, education, and income, only support from coworkers was positively associated with
PA. However, different results have been found among people with ID. Peterson et al. (2008)
measured social support from family, residential staff members, and peers with disabilities as
well as PA in 154 adults with mild to moderate ID. While support from family members
predicted PA in younger participants with ID (aged 18–34 years), PA of the older group (aged
35–60 years) was predicted by social support from staff and peers.
Social interaction and enjoyment facilitate sport or PA participation in both children and
adults (Allender, Cowburn, & Foster, 2006). According to a systematic review, social interaction
and being rewarded for PA encourages people with ID to participate (Bossink et al., 2017). It is
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supported by the findings of Ali, Scior, Ratti, Strydom, King, & Hassiotis, (2013). The
researchers interviewed 14 people with ID and their caregivers to ask about the barriers to health
care access for people with ID. The researchers found that people with ID thought that caregivers
lacked awareness of their needs, which caused difficulties with access to health services. In
contrast, caregivers thought that the lack of supports and involvement of caregivers in their
health decisions were barriers to adequately supporting people with ID. The study demonstrated
the importance of the interaction between adults with ID, caregivers, and facilities
administrators. Cartwright, Reid, Hammersley, & Walley, (2016) found that lack of support by
caregivers is a significant barrier to PA for people with ID. Although caregivers are important for
health care in people with ID living in group-home, most studies solely focus on people with ID.
It is important to include caregivers in the programs because caregivers' perceptions can impact
health behaviors of people with ID (Chow, Choi, Huang, & Pan, 2020, Bossink, Van der Putten,
& Vlaskamp, 2020, Rose, 2011).
Although it is well-known that people with ID are at a high risk of falling, there is limited
research on fall prevention programs for people with ID. Balance and self-efficacy are important
factors to prevent falls. However, people with ID have lower balance and lower self-efficacy
than the general population. Thus, enhancing balance and self-efficacy is urgent to prevent falls.
To change health behavior in people with ID, social support should be considered. Utilizing
aspects of social cognitive theory framework may aid in the development of a feasible fall
prevention intervention for reducing falls among adults with ID.
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CHAPTER III
METHOD
Recruitment
We recruited participants in two different local organizations providing assisted living
services to people with ID in rural areas in the Southeast of the United States. Participants were
from four group-homes located. We recruited adults with ID living in the group-homes, and
support workers, including caregivers, staff, and a group-home administrator. Inclusion criteria
for participants with ID in this study were: (1) diagnosis of ID; (2) age 18 years or older; (3)
ability to be verbal; (4) ability to walk without an assistive device; (5) ability to understand the
procedures of the study and (6) living in a group home. These criteria were confirmed by
caregivers or administrators. We recruited support workers (i.e., caregiver, staff) and an
administrator who worked in the group-homes where the adults with ID lived and could
participate in an exercise program. This study was approved by the Institutional Review Board
(IRB; Appendix A). The organization provided the approval to conduct this research in their
organiztion (Appendix B). All participants and all informants provided informed consent or
assent as warranted.
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Intervention
Two weeks before initiating the intervention, we provided education workshops for
support workers. Also, we measured fall efficacy, self-efficacy for activity, social support, and
physical performance, and free-living PA of participants with ID. The following week was
allocated to familiarization with the components of the program. The intervention lasted 8
weeks. On the 7th week of the program, we measured free-living PA in adults with ID. Figure 1
shows the timeline of the study. One week after completing the intervention, we measured fall
efficacy, self-efficacy for activity, social support, and physical performance in adults with ID.
The intervention consisted of a training workshop for support workers, and exercise sessions,
behavior reward sessions, and education sessions about fall prevention and exercise for both
adults with ID and support workers. An adapted physical activity specialist led the education and
exercise sessions. At least four college students who studied kinesiology helped people with ID
during each exercise session. We provided stickers for behavior reward; a board where
participants collected the stickers; binders where participants with ID collected education
materials; exercise bands; and exercise mats.

Figure 1.

Timeline of study.
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Training Workshop for Support Workers
We provided a one-hour-long education session for support workers, including
caregivers, staff, and a group-home administrator. This was based on evidence that the attitude of
support workers and support from administrators are important for preventing falls and
improving program adherence in people with ID (Pal, Hale, & Mirfin-Veitch, 2013; Temple,
2009). The workshop contents covered: (1) the importance of fall prevention; (2) strategies for
preventing falls; (3) the importance of exercise; (4) daily exercise at home; and (5) the support
workers' role in preventing falls in people with ID. We used photographs and videos to deliver
the workshop and improve caregivers' understanding, as previously suggested (Pal et al., 2013).
To make sure support workers understand the contents and increase the focus on training, we
asked support workers to fill in the blank in the education materials (Appendix G)
Exercise Session
The exercise program lasted 8 weeks and was designed to improve balance and strength
(Table 1). The exercise sessions were delivered by an instructor once a week. During the rest of
the weekdays, support workers and adults with ID exercised with a DVD prepared by the
research team. To achieve progression, exercises started from lying on a mat to standing
exercise, as previously suggested (Sherrington et al., 2017). Participants learned the exercise
movements with an instructor and reviewed the movements with DVD and pictures during the
rest of the weekdays. To remind the movements and encourage participants to exercise, we put
pictures of the movements on the walls in the living room of group-homes and bedrooms of
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adults with ID. The instructor and student helpers changed the pictures (Appendix I) on the wall
every week and put the previous week's pictures in the participants' binders.
Behavioral Reward Session
We held a 5 min reward session once a week on the day of the exercise session with the
instructor. The instructor provided stickers on a reward board for adults with ID and support
workers who participated in the exercise session. During the other days, when participants
exercised while watching the DVD, support workers provided stickers on the board for
participation. We reviewed the number of stickers during this session and gave a big applause in
front of all participants and support workers. Providing feedback and tangible rewards motivates
participants and enhances their participation (Bossink et al., 2020; Dixon-Ibarra et al., 2017).
Figure 2 and Figure 3 shows how we collected the stickers in the living room.

Figure 2.

Reward board.
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Figure 3.

Reward board placement.

Educational Session
Following the reward session, we provided a 10-15 min educational session about fall
prevention and the importance of exercise to adults with ID and support workers. The contents
during the education session are shown in Table 1 and Appendix H. When people with ID and
support workers acquire health knowledge and skills, people with ID are more likely to improve
and maintain health behaviors (Bossink et al., 2020; Temple & Walkley, 2007). During the
education session, we utilized a combination of demonstrations, pictures, worksheets, and
interactive class activities because this is an effective health promotion strategy in people with
ID (Bodde, Seo, Frey, Van Puymbroeck, & Lohrmann, 2012). We asked adults with ID to bring
their binders before the intervention started. We helped adults with ID to put weekly education
materials (Appendix H) into their binders after the education session.
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Table 1

The 8-week Exercise and Education Program
Position

W1

Lie on the

Balance Exercise
Diaphragmatic breathing

floor

Strength

Education

Leg raise/ Rotating legs circling legs

Importance of fall

(right/left/both)/with band Stretching

prevention

arms/Splitting legs/Glute
bridge/Superman with band
W2

Sitting on

Diaphragmatic breathing

Extending the band over the head

Benefit of exercise for

mat

Move hip side to side

Arm circles with band/

health and fall

Rotate hip in circle

Butterfly flattering

prevention

V-up with/without band

Holding band and tapping the floor
Split the leg and move for/backward
Seated leg raise/running/Knee tucks

W3

Sitting

Diaphragmatic breathing

Seated running

Intrinsic Risk Factors

Chair

Head shoulders, knees, and toe

Extending the band over the head

for Falls

Moving body weight

Arm circles with band

Lift leg (right/left)

Holding band and tapping the floor

Standing from chair with/without band Triceps extension/bicep curl
Bowing/ Boxing with band
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Table 1 (continued)
Position
W4

Balance Exercise

Strength

Review W1-W4

Education
Extrinsic Risk Factors
for Falls

W5

W6

W7

W8

Holding

Standing with one leg

Calf raises/Squat/Butt kick

What are physical

Chair

Knee lift/Walking in place

Leg raise

activity and exercise?

Toe-tapping/Move side to side

Hip ab/adduction

Standing

Wide/normal Stepping between line

Calf raises/Squat/Butt kick

wall

Wide/normal Stepping with one leg

Leg raise/wall sit

(gait

Wide/normal Right/left side step

Hip ab/adduction

training)

Normal/tandem/toe walking

Standing

Standing with one leg

Squat/Butt kick/Calf raise

Walking in place/marching

Forward/backward lunge

Toe-tapping/Move side to side

Hip ab/adduction

Moving body weight/ Knee lift

Boxing /Sidestep with lifting arms

Review W5-W7

Importance of exercise

Type of exercise/sports

Types of daily exercise
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Measurement and Operationalization
One week before and one week after the intervention, adults with ID underwent
measurements of: (1) physical performance; (2) fall efficacy; (3) self-efficacy for activity; (4)
and social support. One week before the program and during the last week of the program, we
measured free-living PA in adults with ID.
Outcome measurement
Short Physical Performance Battery
The Short Physical Performance Battery (SPPB) assesses physical performance in older
adults (Guralnik, Ferrucci, Simonsick, Salive, & Wallace, 1995; Xu, Choi, Motl, & Agiovlasitis,
2020). Previous studies showed good reliability test-retest reliability (ICC: intraclass correlation
coefficient = 0.89) in the general population (Gomez, Curcio, Alvarado, Zunzunegui, &
Guralnik, 2013). Each component of the test also showed moderate – good reliability: balance
(ICC = 0.75), gait (ICC = 0.90), and the chair stand test (ICC = 0.78). SPPB consists of a balance
test, gait speed test, and chair stand test.
Balance test.
This test consists of three progressively more challenging balance positions: Side-by-side
Stand; Semi-Tandem Stand; and Tandem Stand. If adults with ID could hold a position for 10
seconds without moving the feet or needing support, a researcher proceeded to the next position.
If not, the test was stopped at that stage (Appendix C).
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Gait speed test.
The researchers marked on the floor with tape a start line and an end line 4 meters (13
feet) away. Adults with ID walked to the end line and back at their normal pace. Two trials were
performed, and the faster time was used in analysis (Appendix C).
Chair stand test.
Adults with ID sat in a straight-backed armless chair with a hard seat positioned against a
wall. Adults with ID sat on the chair with arms folded across the chest. We asked adults with ID
to stand up, keeping arms folded. If adults with ID performed a single chair stand successfully,
the researcher asked them to perform five stands as quickly as possible. The time the participant
took to perform the five stands was recorded (Appendix C).
Fall-efficacy
We measured fall efficacy using the Falls Efficacy Scale-International (FES-I) developed
by Prevention of Falls Network Europe (Yardley et al., 2005). The scale consists of 16 questions
with a total score ranging from 16 (no concern about falling) to 64 (severe concern about
falling). The questions were about how confidently adults with ID perform social and physical
activities inside and outside the home. The FES-I had excellent internal validity (Cronbach's
alpha=0.96) and test-retest reliability (ICC = 0.96) (Yardley et al., 2005). The questionnaire also
has good validity and reliability with both adults with cognitive impairment (Hauer et al., 2011).
The level of concern is measured on a 4 point Likert scale (1 = not at all to 4 = very concerned).
To improve the understanding, we inserted facial expressions next to the Likert scale (Appendix
D).
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Self-efficacy for Activity
Self-efficacy for activity was measured with a scale consisting of 7 questions developed
for people with ID (Peterson, Andrew Peterson, Lowe, & Nothwehr, 2009). The scale has good
internal consistency (Cronbach's alpha = 0.727) and relatively moderate test-retest reliability
(ICC = 0.49) in adults with ID (Peterson et al., 2009). The self-efficacy for activity score-sheet is
presented on Appendix E.
Social Support
We measured social support using a scale developed for people with ID (Peterson et al.,
2009). The scale assesses support from family (7 items), staff (6 items), and roommate (5 items).
We only used the items for staff and roommates but changed the wording from roommates to
friends (Appendix E). The scale had good internal consistency (Cronbach’s alpha = 0.73, 0.74,
and 0.70 respectively) and good test-retest reliability (ICC = 0.79, 0.76 and 0.76 respectively) in
adults with ID (Peterson et al., 2009).
Physical Activity
Physical activity was measured with an accelerometer (wGTX-BT, ActiGraph,
Pensacola, FL, USA). We asked adults with ID to wear the accelerometer over the dominant hip
for 7 days at all times, except during sleep, showering, and aquatic activities. We asked support
workers to remind the participants with ID to wear the device during waking time. The
accelerometer was removed by support workers and returned to researchers after 7days. Data
were analyzed with the ActiLife software (version 6.13.4, ActiGraph, Pensacola, FL, USA) in 1second epochs and was categorized as light, moderate, or vigorous-intensity PA in minutes
according to previously published cut-offs (Troiano et al., 2008). To be included in the analysis,
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participants had to provide PA data for at least 4 days and at least 10 hours per day (Troiano et
al., 2008; Tudor-Locke, Camhi, & Troiano, 2012).
Feasibility
We documented: (1) adherence rate; (3) adverse events; and (3) the resources to conduct
the program, including equipment and time. Participants who attended 30 training sessions
during the 8-week period (70% of sessions) were classified as meeting the adherence
requirement (Hoogland et al., 2019).
Adherence to the home-based exercise program and adverse events were documented
using the instructor and support workers' attendance logs (Appendix F). Researchers recorded the
cost of equipment and time to prepare and conduct the intervention. The time included: (1)
contact with administrator and staff for recruitments and scheduling by e-mail and phone; (2)
preparation including training student helpers and developing DVD and educational materials;
and (3) delivering the intervention.
Qualitative data
After the 8-week intervention, we conducted semi-structured interviews to further
evaluate the feasibility and acceptability of the intervention in a group home setting. We asked
participants, caregivers, staff, and an administrator: (1) How did you perceive the intervention?
(2) How acceptable was the intervention to people with ID and those who support them? (3)
How realistic, appropriate, and feasible was the intervention in a group-home setting? The
interviews were conducted individually, audio-recorded, and later transcribed verbatim. To
achieve better communication with some adults with ID, key support workers were present.
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Data analysis
Quantitative data were analyzed using SPSS version 26.0 (SPSS Inc. Armonk, NY: IBM
Corp). We derived descriptive data on demographics (i.e., age and sex) and feasibility (i.e.,
resources, adherence, safety). To examine the effect of the program, we used paired t-tests for
parametric data (e.g., sedentary and light PA) and Wilcoxon signed-rank test for nonparametric
data (i.e., moderate, vigorous PA, MVPA, SPPB, self-efficacy, fall efficacy, social support). We
used Spearman's correlations to assess associations between class attendances and change-scores
(post – pre) in other quantitative variables (i.e., self-efficacy, fall efficacy, social support, SPPB,
and PA level). The alpha level was 0.05. For qualitative data analysis, two researchers
independently read all transcripts and developed the coding by discussions. One researcher was
involved in delivering the intervention, and the other researcher did not contact with participants.
Therefore, the researcher could analyze data without bias in participants. Researchers had 4
meetings to identify keywords (code) and develop themes. Data coding and theme development
were performed using the Nvivo software (QSR International, MA, USA).
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CHAPTER IV
RESULTS
Participants
Thirty-three adults with ID (20 men and 13 women, age 48 ± 15 years) and 12 female
staff members (age 50 ± 9 years) participated in this program; their demographics are in Table 2.

Table 2

Demographic Characteristics of Adults with ID and Support Workers
Age

Adults w/ID

Sex (n)

Race (n)

ID level (n)

(M ± SD)

Male

Female

White

Black

Mild

Moderate

Severe

48 ± 15

20

13

16

17

6

22

5

50 ± 9

0

12

3

9

N/A

N/A

N/A

44

0

1

1

0

N/A

N/A

N/A

(n=33)
SW
(n=12)
A
(n = 1)

ID: intellectual disability; SW: support workers; A: administrator; M ± SD: Mean ± standard
deviation: N/A: not applicable
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Adherence to Intervention
Two adults with ID did not complete the program. One of them was a 61 years-old
African American man with severe ID who lost interest in the program. The other was a white,
55 years-old man with moderate ID who withdrew after week 6 due to surgery. For adults with
ID, the average adherence rate was sufficient (74.3 ± 13.8%). The participation of support
workers was relatively low due to other job commitments (54 ± 19.8%). Adherence to the
program was higher during exercise with the instructor than exercise with DVD (Table 3).

Table 3

Average Adherence with Intervention

All classes
Class with instructor
Class with DVD

Adults with ID

Staff

Mean ± SD (Min-Max)

Mean ± SD (Min-Max)

74.3 ± 13.8% (31.3- 86.3%)

54 ± 19.8% (17.5- 77.5%)

93.5 ± 8.4% (68.8- 100%)

57.6 ± 36.5% (6.25- 100%)

69.5 ± 16.4% (17.2- 82.8%)

53.1 ± 21% (12.5- 78.1%)

Cost
Total cost was $1702.24 including exercise bands ($1150: $25 × 46), yoga mats ($404.8:
$8.8 × 46), stickers ($12: $3 × 4 group-homes), sticker boards ($59.52: $14.88 × 4 grouphomes), binders ($52.65: $1.17 × 45), and DVD/DVD covers ($23.27). Total cost did not include
costs for accelerometers ($225 per unit) or personnel.
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Time Requirement
Time to complete the study totaled 113 h including times for: meeting and contact with
an administrator and staff by e-mail and phone (5h); training student helpers (9h: 1h
orientation+1h weekly exercise training for 8 weeks); training workshop for support workers (4h:
1h×4 times); preparation and delivering the intervention (48h or 90 min × 8weeks × 4 grouphomes); data collection (27h: 3h quantitative data collection for 4 group-homes + 15 h
interviews); DVD recording (5h); DVD production (5h); ordering materials (2h); developing
educational materials (5h); and problem-solving (3h: 1h re-making DVD + 2 visit taking 1h).
Safety
There was no adverse event during the invention. Participants did not experience falls,
injuries, or intolerable pain. However, four participants experienced dizziness or chest pain
during holding chair exercises (week 5) or standing exercises (week 7) with the instructor. The
symptoms were due to intense exercise (1 woman), increased body temperature (2 women), and
low glucose level (1 man with diabetes). However, all those symptoms resolved with rest,
drinking water, or some exercise modification (i.e., exercise on chair).
The Effect of Intervention
Table 4 presents data collected for outcomes measured pre-post intervention. Wilcoxon
Signed-Rank Test indicated that there were significant increases in SPPB (Z = -4.09, p < .001),
balance (Z = -2.18, p = .029), gait speed (Z = -4.72, p < .001) with medium effect (d = 0.6), chair
stand (Z = -2.18, p = .029), <.001), fall efficacy (Z = -3.16, p < .001), self-efficacy for activity
(Z = -3.16, p = .002) with medium effect (d = 0.5), staff support (Z = -3.38, p = .001) with
medium effect (d = 0.6), and friend support (Z = -4.60, p < .001) with large effect (d = 0.8) .
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There were no significant changes in free-living PA variables.
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Table 4

Data Collected for All Outcomes Measured at Baseline and Post-intervention
Baseline

Post

Median (IQR)

Median (IQR)

SPPB‡

9 (4)

Balance‡

Outcome Variables

p-value

r

11 (4)

< .001

0.42

4 (2)

4 (2)

.029

0.16

Gait speed‡

3 (1)

4 (1)

< .001

0.56

Chair stand‡

3 (2)

4 (1)

.029

0.00

Fall-efficacy‡

24 (18)

16 (6)

< .001

0.41

Self-efficacy for activity‡

5 (6)

10 (6)

.002

0.48

Staff support‡

8 (5)

12 (1)

.001

0.57

Friend support‡

4 (5)

10 (1)

< .001

0.79

Mean ± SD

Mean ± SD

p-value

r

Weekdays % sedentary†

59.4 ± 11.2

59.5 ± 11.4

.873

-0.03

Weekdays % light†

38.8 ± 10.4

38.5 ± 10.1

.735

-0.06

Weekdays % moderate PA‡

1.8 ± 1.7

2 ± 2.4

.428

-0.04

Weekdays % vigorous PA‡

0±0

0±0

.159

0.09

Weekdays % MVPA‡

1.8 ± 1.8

2 ± 2.4

.453

-0.03

Weekend % sedentary†

59.3 ± 13.8

62.4 ± 13.4

.642

0.10

Weekend % light†

38.1 ± 11.4

36.6 ± 12.8

.629

-0.10

Weekend % moderate PA‡

2.6 ± 7.3

1 ± 1.2

.819

-0.13

Weekend % vigorous PA‡

0±0

0±0

.655

0.04

2.6 ± 7.3

1 ± 1.2

.819

-0.12

Weekend % MVPA‡

SPPB = Short Physical Performance Battery; PA = Physical Activity; MVPA = Moderate to
Vigorous Physical Activity; IQR= InterQuartile range; †Denotes paired samples t-test and
cohen’s D ; ‡Denotes Wilcoxon signed rank test and cliff’s D.
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Relationships between Attendances and Change-scores in Efficacy, Social supports, SPPB,
and PA
The correlations between attendances and change scores (post-pre) of efficacy, social
supports, SPPB, and PA are in Table 5. Attendance of exercising with the instructor was
significantly associated with chair-stand-test change score (rs = .35, p = .045). Friend support
change score was significantly associated with all exercise sessions attendance (rs = -.48, p <
.007) and DVD exercise attendance (rs = -.51, p < .004). Change in percentage of moderate PA
during weekdays significantly correlated with all exercise sessions attendance (rs = .38, p = .031)
and DVD classes attendance (rs = .38, p = .035). Change in percentages of MVPA during
weekdays significantly correlated with all exercise sessions attendance (rs = .39, p = .028) and
DVD exercise attendance (rs = .38, p = .032).
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Table 5

Spearman Correlations among Attendances and Change-scores in Other

Quantitative Variables
Variable

All Attendance Class Attendance DVD Attendance

1. Balance Change

-.176

.104

-.257

2. Gait Speed Change

-.133

.053

-.189

3. Chair Stand Change

.232

.352*

.204

4. SPPB Change

-.027

.298

-.122

5. Fall Efficacy Change

.088

.224

.074

6. Exercise Efficacy Change

.251

.312

.234

7.

Staff Support Change

.305

.258

.295

8.

Friend Support Change

-.478**

-.166

-.507**

9.

Weekdays %Sedentary Change

-.050

-.137

-.035

10. Weekdays %Light Change

-.113

.077

-.126

11. Weekdays %Moderate Change

.382*

.152

.375*

12. Weekdays %MVPA Change

.387*

.155

.380*

13. Weekends %Sedentary Change

-.212

-.199

-.205

14. Weekends %Light Change

.076

.088

.072

15. Weekends %Moderate Change

.318

.111

.344

16. Weekends %MVPA Change

.318

.111

.344

*p < .05. **p < .001. SPPB = Short Physical Performance Battery; PA = Physical Activity;
MVPA = Moderate-to-Vigorous Physical Activity
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Qualitative findings
We interviewed 20 adults with ID, 11 caregivers/staff, and one administrator. We
developed six themes regarding the feasibility of the program across adults with ID and support
workers. Perception of the program (theme 1) was about how they perceived the program
regarding enjoyment, interaction, outcome expectations, feedback, and physical changes.
Changes after the program (theme 2) referred to how they experienced physical, emotional,
social changes and awareness of fall prevention after the intervention. Mastery experience
(theme 3) was about what they learned through the program. Social support (theme 4) referred to
how interaction and social support influenced their participation. Routine and reality (theme 5)
was about difficulties in conducting the program. Lastly, continuation (theme 6) referred to
whether participants wanted to continue this program on their own.
Theme 1. Perception of the Program
All participants with ID who participated in the interview perceived the program
positively: “Okeydokey” “Good” “It was very/really good.” Support workers also considered the
program as the feasible program at the group home setting: “I think overall very accepted . . . I
was very pleasantly surprised in the beginning because I just didn’t know how much they would
participate” (administrator); “It was very acceptable. . . I thought it was widely accepted by the
people and by the staff” (staff); “This has been the most beneficial thing we’ve ever done”
(staff). Staff perceived the intervention as feasible program in the group home because
participants with ID could easily follow the movements, and they can do the exercises in any
place (e.g., bed, chair, and standing).
The program was really good … I would recommend this program to the other group
home because it is meant for our people. It is at a pace that they can get it and they can
understand it. Take it and do it. (staff)
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The program was feasible … Even though they were sitting in the chair, that they still get
a chance to move their own, move their legs or move their feet or their neck or their head,
something that they wasn’t doing at all. (staff)

Some participants and staff considered the program was feasible in a group home setting
because they did not need to go to other places to exercise:” You can do most stuff at home”
(participant with ID); “Very good for group home setting” (caregiver); “It was awesome . . . we
could do it any time on a day like well, any time would I have no worry about, OK, 30 minutes
to load up, 30 minutes to get off the bus” (staff).
Theme 1.1. Enjoyment.
Most participants with ID perceived the program positively because they enjoyed it: “It
was fun.” “Fun. Love it. Fun.” Support workers also recognized that the participants with ID
enjoyed the program: “They’ve enjoyed. They really have enjoyed that. (administrator)” “It was
great because they enjoy it. . .It helped us and enjoyed it. (staff)” “We’re going to exercise. So,
this kind of make them happy about it. (staff)” Support workers also enjoyed joining the program
as participants: “I enjoyed it all…I think the resident did as well. (staff)” “I enjoy it” (caregiver).
Theme 1.2 Interaction.
Participants with ID liked the program because they exercised with other residents, staff,
instructor, and student helpers. Some participants felt friends with others: “I like exercise with
staff.” “I love people.” “They are my friend.” There was a group effect of the program. A
participant mentioned that he had a better attitude because he exercised in a group. Also, the staff
commented that “I really enjoyed it because I got to participate as well . . . And it was fun. it was
interactive with them.” Most caregivers, staff, and administrator reflected that a key part of the
42

program was interaction. The interaction facilitated better relationships, leading to create a
positive atmosphere that people enjoyed the exercise and encouraged each other to exercise: “It
just seemed like it opened more doors for us, then being able to talk to me more … we can have
fun with together, laugh at each other doing the little exercise moves” (staff); “The more staff
interacts with them doing exercises, their moods are better. . . if you can improve your attitude
by exercising, then it helps the way that you interact with them as well” (caregiver).

We participated in several programs, but this is the first one that staff have been so
involved with and so it’s been my favorite one… I really do believe that worked because
of the staff involvement and participation in and being excited about it and motivating
them to do. (administrator)

Theme 1.3. Outcome expectations.
Most participants expected to have better health through the exercise program: “Keep
balance”; “Help my body” ; “Help us get fitness”; “To get healthy want to be heathier”; “Healthy
heart.” A participant with ID expected health benefits related to aging:
When you get older, you don’t have to worry about any contractions. Anything hurting
you. arthritis something like that … Doing things like these every day. Because every day
you do it, more day you do it, more you can bend your shoulders, bend joints, less aches
and pains you will have. And you will have more flexible on your joint. The more you
move your neck, I like the neck exercise. I like all your exercise.
Men with ID wanted to be stronger, but women with ID were more likely to care about
their body shape: “Help you better strong/Stay strong” (male participant with ID); “Make me
more beautiful if I lose my weight” (female participant with ID).

Many participants

emphasized losing weight: “Help us/ making lose weight.” Also, staff and caregivers are
expected to have better physical and mental health from exercising: “Stay healthy life and
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staying in shape” (caregiver); “That’s why I’m doing exercise more. Keep my body stronger.
Keep my mind stronger” (staff).
Theme 1.4 Feedback.
Most participants and support workers mentioned that the sticker board motivated and
encouraged them. The sticker board provided visual feedback for their achievement: “Get them
lined. Attendance. Count how many lines I’ve got so far (participant with ID)”; “We would be
counting how many they got the stickers. It was a visual aid. I think that board has a visual
encouragement. It was good” (administrator); “Sticker board They were able to look up there and
see their process. And we congratulate them on how many they’d done it. They liked it” (staff).
Also, the sticker board encouraged people to be more competitive to get more stickers: “They
enjoyed sticker board. They know if they exercise, they know they win it … So it was like
encouragement to them” (caregiver).”
The stickers were a big deal because they could look to see. We always made a big deal
about who had more. Who was winning? Who needed more stickers? You know, we,
every single day, we would make a big deal out of who got a sticker to get. And I think
that was huge. It was a lot of reinforcement, a lot of encouragement. (staff)

Theme 2. Changes after the Program
Theme 2.1. Physical changes.
Most participants and support workers commonly mentioned improvements in flexibility:
“They are more flexible” (participant with ID); “Helped increase my flexibility/ My body feels
better. Stronger” (staff); “I’ve had huge problems in few months…it really helped to get
flexibility back into my hips” (staff).
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Others pointed out the improvement on legs, back, and neck: “Leg, stronger.” “Helps my
back.” “My neck don’t hurt.” (participants with ID); “Physically it helped you a whole lot. It
helped my lower back feel so much better” (caregiver).

My legs are what I like to move. I do not need to use guard no more. I went to the doctor
and they said I am fine . . . No need to check up because the exercise really helped me . . .
It was better than going to PT at OCH (hospital in community) . . . My joints move and
I’m feeling good. I’m feeling great. (participant with ID)

Physical improvements were noticed by participants but also by others: “And I’ve noticed
one in particular, being more mobile” (staff).
Participant C walks much better. He has less falls. Participant D is much better with her
gait. Participant E is much better. Some of the exercises at first, he just couldn’t do it.
Now he can do them a little bit better… I do notice a lot of them . . .Participant F… he
will not go to the physical therapy because they knew he was doing exercise every day.
So, they helped his knee heal. (staff)

Staff pointed out that the program helped them improve their mental health and women’s
health: “A stress reliever.” “I can see a difference in my waistline” “I had more energy” “It
actually helps my menstruation period … like cramping… the muscle.”
Theme 2.2. Emotional changes.
Exercising helped the participants with ID focus on positive things: “Keep my mind off
from the bad things... when I put my mind on exercise” (participant with ID); “Before they
exercise program, a lot of time they were bickering. But when we started doing something, their
bicker is going down because they were more focused on exercise” (staff); “It helps with their
frame of mind, Participant C. that definitely helps with her mind” (staff).
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Participants and support workers noted a better mood and feeling more relaxed after
exercise: “I could do exercise and I could go and relax” (participant with ID); “I don’t feel
depressed after exercise” (participant with ID); “If I am physically better, I can interact better
with them…It was stress reliever (staff); The more relax and flexible” (staff).
Theme 2.3 Social changes (attitude).
Exercising with others improved the social skills in participants with ID.
I have better eye contact… during the working, I have better eye contact because I
believe I can do. I can manage to master job. Probably pick up a job. I know I can get a
job (participant with ID)
Their attitude seems to be a little better. . . Participant B was upset. Because… you know
how she get. But when we put the music on with the exercise, it seems to bring her out
there. She seems to distract over there. (staff)

Also, staff noticed that their attitude toward participants with ID became more positive:
“Just seeing their excitement and seeing their weight going down, it helps . . . it helps your
attitude toward the group home. When you know that it’s working” (staff); “Have made me a
little bit friendlier for them, easier to talk to, something that they can look forward to. So, I think
it may have made a better attitude for some” (staff).
Theme 2.4 Awareness of fall prevention.
Participants with ID commented that they need to exercise to prevent falling: “Avoid
falling.” “Help me prevent falling.” “We will not falling. Staff also recognized the changes in
participants with ID”.
I think their minds are more geared toward fall preventions now. . .‘hey, if I strengthen
my legs or if I stretch my legs and if I do these certain exercises, that I’ll be healthier and
have more stamina and decrease my fall risk, (staff)
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Theme 3. Mastery Experiences
During the interviews, some participants demonstrated exercises or movements that they
learned during the program to interviewer. With these demonstrations, participants expressed
their achievement. In addition, other participants with ID showed their confidence in performing
exercises themselves: “I can do it. I can do it with pictures in my room” (participant with ID); “I
got to see resident working out, doing other things besides the treadmill, and using arms, using
legs, and using the neck . . . residents sharing when they work out” (staff).
Theme 4. Social Support
Participants perceived the program as a good one because staff or student helpers helped
them: “The staff came here to help us out. That’s my one reason why I like.” Also, some
participants liked to exercise with friends and student helpers because they can help participants
with ID to exercise: “Friend…help me out.” “They (i.e., staff and student helpers) help us to get
up and exercise learn”. They also like to be together: “I think they enjoy more as a group effort”
(caregiver). The comment from a participant demonstrated how important of social support and
the suggestion from the support workers: “Following the direction of caregivers or staff is my
life skill.” Also, participants with ID were encouraged and motivated to participate in exercise
through exercising together with staff: “They are feeling it . . . They are doing something that
someone normal would do . . . staff A is doing it. staff B is doing it. I can do it! I think it can
work both ways” (staff).
However, support workers were also encouraged by participants with ID: Help encourage
each other to exercise. not just staff but to the residents because when they come in and say “Are
we going to exercise today?” I don’t want to. Yeah, I know. We need to (staff); “They got a
disability now. But they were more willing to exercise. It encouraged me. If they can do it. OK, I
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can do” (staff); “I think the key in it was consistency, holding each other accountable of doing it
every day … the encouragement from each other at home. You had to push each other to do it”
(staff); “When you see everybody doing the stuff. You know, you want to join in. and then it is
really like a challenge. You see somebody or something you like. I want to do!” (caregiver).
Theme 5. Routine and Reality
Each group home has their own schedule, thus, adjusting their schedule was not easy for
support workers in the beginning. However, it got better with the time and set as their routine: “It
was difficult at the first couple of weeks. With people with disabilities changing routine, is not
always easy. It is hard to retain. Once you make a new routine, then it’s OK” (staff).
At first there was a little bit difficulty because it was a change in routine. Some of the
direct care staff were concerned that they wouldn’t get all their duties around. . .So
beginning of the program, it was little bit hard to get to be routine. We were good with
that now. (administrator)
Although caregivers/staff wanted to participate in the program, some of them could not
participate due to time conflicts with the other tasks:” Like, if I was in the kitchen, cooking.. I
was like “Man! I can exercise today but I have cook” but I still trying to do a leg raise and cook,
too” (caregiver); “It kind of conflicted with my everyday schedules... I had something to do at
the main building, such as feeding, or somebody on a case low, so that’s why I couldn’t come all
the time” (staff).
A participant with ID also mentioned that he was not able to participate in the program
because of other works to do: “I got my errand.” Some participants commented that they want all
the caregivers to participate in the program. They thought it was unfair that the caregivers could
not participate in the program together due to other job commitments: “…few staff working with
us… few staff in their office doing their thing, huh? That’s wrong with me. Everybody together.”
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Theme 6. Continuation
Most participants were willing to continue participating in an exercise program, except
two participants with ID because “ I don’t like it.” “I don’t want to… sleepy.. I want to what I
want to.. just get out of it … I don’t want to do it anymore.” However, support workers in both
group homes mentioned that they would like to continue the program with DVD and pictures,
although the instructor and student helper would not come to deliver the program:
“I thought it was very, very positive. We’re already talking about we’re going to keep
doing. Oh, yes. we’re excited (administrator).” “…go back to the DVD and the pages, the
pictures and develop our own strategy … We will definitely keep it up. It’s worth it
(staff)”
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CHAPTER V
DISCUSSION
This study examined the feasibility of an 8-week fall prevention program for people with
ID living in group homes and their support workers. The intervention was feasible and positively
perceived by adults with ID and support workers. After the intervention, adults with ID had
significantly better physical performance, fall-efficacy, self-efficacy for activity, and support
from staff and friends.
The present fall prevention program for adults with ID living in group homes was
feasible regarding compliance rate, safety, and feasibility key areas, including acceptability,
demand, implementation, and practicality, as previously proposed (Bowen et al., 2009). The
intervention was safe and had relatively good adherence for adults with ID. Participants were
more likely to participate in exercise sessions with an instructor than DVD exercises. It is
possible that support from the instructor and student helpers contributed to exercise adherence;
this agrees with past research indicating that older adults are more likely to adhere to the
program with home visiting support, especially from health professionals (Simek, McPhate, &
Haines, 2012). Perceived availability of help or support from health professionals or staff plays
an important role in exercising in older adults with ID (van Schijndel-Speet et al., 2014). Also,
positive encouragement and visible rewards during reward sessions may increase exercise
participation in adults with ID and support workers (Chow et al., 2020). Overall, adults with ID,
support workers, and an administrator were highly satisfied with the intervention and had the
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intention to continue this program. Participants reported that enjoyment, perceived benefits, and
outcome expectation from the intervention were the main factors to continue the program in
agreement with previous studies among adults with ID (Heller, Hsieh, & Rimmer, 2003; Love &
Agiovlasitis, 2016). Also, the intervention fitted well in a group-home setting due to the ease of
carrying out the program and building a positive environment in the group homes. Notably, our
group-home-based intervention did not need transportation and travel to exercise venues, which
is a significant barrier to exercise participation in people with ID (van Schijndel-Speet et al.,
2014). However, there was difficulty initially implementing the program due to adjusting
established schedules in the group-homes, which got better with time as daily routines settled.
Our intervention significantly improved physical performance, as measured by the SPPB,
in adults with ID. Older adults with SPPB scores under 7 are at risk of falls (Veronese et al.,
2014). Before the intervention, ten participants with ID had SPPB scores under 7, but after the
intervention, only four had SPPB scores under 7. Notably, gait speed was significantly improved
after the intervention. Gait speed are a significant predictor of incident disability and recurrent
falls (Guralnik et al., 2000, Veronese et al., 2014). Thus, the improvement in gait speed in
participant with ID demonstrated that the intervention reduced the risk of falls. In addition,
adults with ID improved FES-I scores. Fall efficacy may improve as balance and muscle strength
improve (Seo, Kim, & Singh, 2012). Physical performance and fall efficacy are associated with a
lower incidence of falling (Halaweh, Willen, Grimby-Ekman, & Svantesson, 2016). Therefore,
the improvements in SPPB and FES-I scores indicate that our intervention reduced risk factors of
falls in adults with ID. Notably, higher participation in the exercise sessions with the instructor
was associated with higher change-scores in the chair stand test. This result agrees with a
previous finding that older adults who exercise with an instructor increase their performance in
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chair-stand test to a greater extend compared to exercise without an instructor (Tsekoura et al.,
2018). Although the exercise program was the same between exercise with an instructor and with
DVD, exercises with the instructor may be more intense than exercises with DVD. This is
because the instructor and student helper encouraged participants with ID to complete all the
exercises, even the most challenging movements (Tsekoura et al., 2018).
In addition, our intervention had the medium to large effects on social support. Adults
with ID reported that support from staff and other residents with ID significantly increased
through the intervention. During the interviews, adults with ID, support workers, and an
administrator highlighted that social support played a critical role in participating in the exercise.
Group exercise may have increased group cohesion and mutual support among participants as
past research findings have indicated (Christensen, Schmidt, Budtz-Jørgensen, & Avlund, 2006).
We purposely designed the intervention to increase social support from caregivers, staff and
administrator through a training workshop, education sessions, and exercises with residents with
ID. Improved knowledge and skills in exercise and fall prevention among support workers may
have increased social support (Bossink et al., 2020). Also, support workers learn how to
encourage adults with ID to exercise through class participation and leading DVD sessions. This
may have increased knowledge and personal competence in exercise, which enhanced social
support in caregivers and staff (Chow et al., 2020). More supportive people contribute to an
encouraging exercise environment and to a reduction of falls (Green & Kreuter, 2005).
Collectively, the present findings and past research indicate that, when people with ID and
support workers exercise together, adults with ID receive greater social support from staff and
other group-home residents with ID.
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Adults with ID significantly improved self-efficacy for activity and fall efficacy, which
may be due to the observed increase in social support. Social supports influences self-efficacy
for activity in adults with ID and the relationship between falls and physical activity through fall
efficacy in older adults (Peterson et al., 2008; Schott & Tietjens, 2019). Additionally, qualitative
data from the present study indicate self-efficacy in adults with ID may have increased due to
mastery experience (i.e., participating in the intervention), vicarious experience (i.e., observing
others doing exercise), verbal persuasion (i.e., encouragements from others, and education), and
emotional (i.e., enjoyments and feeling of being healthy) and physiological state (i.e., improved
physical performance) (Bandura, 2004). Positive exercise experiences may increase self-efficacy
and fall efficacy in adults with ID and motivate them to continue exercise (van Schijndel-Speet
et al., 2014). The results support the notion that self-efficacy for activity is positively associated
with physical performance and enjoyment (Bollaert & Motl, 2019; Lewis, Williams, Frayeh, &
Marcus, 2016). Although previous studies reported that higher self-efficacy is associated with
higher PA in adults with and without ID (Bandura, 2004; Peterson et al., 2009; Schott &
Tietjens, 2019), there were no significant changes in PA in this study. This finding is congruent
with previous fall intervention in older adults and exercise program in people with ID (Oliveira
et al., 2019; Pérez-Cruzado & Cuesta-Vargas, 2016). Our intervention was not designed to
increase daily-based PA, and most exercises in this study were performed on a mat or a chair;
hip-worn-accelerometers cannot easily detect movements while sitting or lying. It is also
possible that adults with ID replaced previous activities with the PA activity component of the
intervention.
The results of this study have implications for preventing falls in adults with ID. Our
program was the first fall prevention intervention targeting health behavior change in people
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with ID, support workers, and administrators. Previous fall prevention for people with ID simply
include support workers to encourage people with ID to exercise (Hale et al., 2015). However,
we included support workers to improve their knowledge, skills, and ability to support PA in
people with ID, following previous recommendations (Bossink et al., 2020). Our study
demonstrated that exercising with support workers had positive effects in people with ID: (1)
good exercise participation; (2) better communication and support; and (3) willingness to
continue the program. Support workers play a key role in overcoming barriers to exercise and
preventing falls in adults with ID (Choi et al., 2020; van Schijndel-Speet et al., 2014). However,
previous fall prevention interventions for people with ID have not included group-home support
workers and administrators. Therefore, this study design may provide a new paradigm of
exercise and fall prevention for adults with ID.
However, time conflicts with other tasks among adults with ID and caregivers were
inevitable. Although group-home administrators were aware that the benefits of exercising for
adults with ID would be greater if caregivers/staff exercised with them, there was no adjustment
of support workers’ working schedules to participate in exercises. Therefore, participation in
exercise sessions was relatively low among support workers, primarily due to other job
commitments. Exercise interventions with caregivers are beneficial not only for older adults but
also for caregivers (Doyle et al., 2021). In our study, caregivers and staff highlighted that they
became more energetic and had a better attitude toward people with ID. This result is consistent
with a previous study indicating that employees who consistently participated in worksite
exercise increased work-related vitality (Strijk, Proper, van Mechelen, & van der Beek, 2013).
Adults with ID are more likely to sustain an exercise program if they receive training and support
from caregivers/staff (Temple & Walkley, 2007). However, supports from caregivers/staff are
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limited without backing and encouragement from organizations (Benjamin, Edwards, Ploeg, J.,
& Legault, 2014). Exercise participation in people with ID may increase if organizations afford
caregivers with opportunities to exercise during their work hours together with adults with ID as
past research has indicated (Bossink et al., 2020). Furthermore, interventions that increase social
support are highly effective in promoting health behaviors (Burke, Carron, & Shapcott, Burke,
2008). Therefore, future interventions for people with ID may benefit by having more
involvement from organizations.
We must acknowledge some limitations of this study. The study was conducted in the
Southeastern United States, and the results may not generalize across the country. PA was
measured with hip-worn accelerometers, which, as stated earlier, may not detect exercises while
sitting or lying down. The researcher may have interviewed and analyzed the data in a way that
is biased approach towards supporting in theoretical framework (Hsieh & Shannon, 2005).
Furthermore, the communication difficulties related to interviewing adults with ID should be
considered. We interviewed adults with ID having good communication ability. However, some
of them need help from staff to deliver their opinion clearly. Only one administrator from one of
the two organizations participated in our program. Thus, we cannot provide the perspective from
the other organization. We did not interview the student helpers to have another point of view on
the effectiveness of the intervention. We did not measure falls; consequently, we cannot
determine if the intervention practically prevented falls in adults with ID. Lastly, we did not
determine the effects of the intervention on physical performance, self-efficacy, social support,
and PA in support workers and administrators.
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CHAPTER VI
CONCLUSION
An 8-week fall prevention intervention for people with ID living in group-homes was
safe and feasible. The intervention reduced the risk factors and improved social support from
friends and staff. Adults with ID, support workers, and an administrator were satisfied with the
program and had the intention to continue the program. Health professionals may consider
developing and planning similar fall prevention programs for people with ID living in grouphome.
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APPENDIX C
SHORT PHYSICAL PERFORMANCE BATTERY SCORE SHEET
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BALANCE TEST SCORING:
A. Side-by-side-stand
Held for 10 sec ❒ 1 point
Not held for 10 sec ❒ 0 points
Not attempted ❒ 0 points
If 0 points, end Balance Tests
Number of seconds held if less than 10 sec: ___ .___ sec
If participant did not attempt test or failed, circle why:
a. Tried but unable 1
b. Participant could not hold position unassisted
c. Not attempted, you felt unsafe
d. Not attempted, participant felt unsafe
e. Participant unable to understand
f. Number of seconds held if instructions
g. Other (specify) ___________________
h. Participant refused
B. Semi-Tandem Stand
Held for 10 sec ❒ 1 point
Not held for 10 sec ❒ 0 points
Not attempted ❒ 0 points (circle reason above)
If 0 points, end Balance Tests
Number of seconds held if less than 10 sec: ___ .___ sec
C. Tandem Stand
Held for 10 sec ❒ 2 points
Held for 3 to 9.99 sec ❒ 1 point
Held for < than 3 sec ❒ 0 points
Not attempted ❒ 0 points (circle reason above)
Number of seconds held if less than 10 sec: . sec
D. Total Balance Tests score: _________ (sum points)
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2. GAIT SPEED TEST SCORING:
A. Time for First Gait Speed Test (sec)
1. Time for 3 meters ___.___ sec
2. If participant did not attempt test or failed, circle why:
a. Tried but unable
b. Participant could not walk unassisted
c. Not attempted, you felt unsafe
d. Not attempted, participant felt unsafe
e. Participant unable to understand instructions
f. Other (Specify)
g. Participant refused
3. Aids for first walk……………None ❒ Cane ❒ Other ❒
Comments:
B. Time for Second Gait Speed Test (sec)
1. Time for 3 meters ___.___ sec
2. If participant did not attempt test or failed, circle why:
a.
b.
c.
d.
e.
f.
g.

Tried but unable
Participant could not walk unassisted
Not attempted, you felt unsafe
Not attempted, participant felt unsafe
Participant unable to understand instructions
Other (Specify)
Participant refused

What is the time for the faster of the two walks?
Record the shorter of the two times ___.___ sec
If the participant was unable to do the walk: ❒ 0 points
For 3-Meter Walk:
If time is more than 8.70 sec: ❒ 1 point If time is more than 6.52 sec: ❒ 1 point
If time is 6.21 to 8.70 sec: ❒ 2 points If time is 4.66 to 6.52 sec: ❒ 2 points
If time is 4.82 to 6.20 sec: ❒ 3 points If time is 3.62 to 4.65 sec: ❒ 3 points
If time is less than 4.82 sec: ❒ 4 points If time is less than 3.62 sec: ❒ 4 points
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3. CHAIR STAND TEST SCORING
Single Chair Stand Test
A. Safe to stand without help YES ❒ NO ❒
B. Results:
Participant stood without using arms ❒ → Go to Repeated Chair Stand Test
Participant used arms to stand ❒ → End test; score as 0 points
Test not completed ❒ → End test; score as 0 points
C. If participant did not attempt test or failed, circle why:
a. Tried but unable
b. Participant could not walk unassisted
c. Not attempted, you felt unsafe
d. Not attempted, participant felt unsafe
e. Participant unable to understand instructions
f. Other (Specify)
g. Participant refused
Repeated Chair Stand Test
A. Safe to stand five times YES ❒ NO ❒
B. If five stands done successfully, record time in seconds.
Time to complete five stands ___.___ sec
C. If participant did not attempt test or failed, circle why:
a. Tried but unable
b. Participant could not walk unassisted
c. Not attempted, you felt unsafe
d. Not attempted, participant felt unsafe
e. Participant unable to understand instructions
f. Other (Specify)
g. Participant refused
Scoring the Repeated Chair Test
Participant unable to complete 5 chair stands or completes stands in >60 sec: ❒ 0 points
If chair stand time is 16.70 sec or more: ❒ 1 points
If chair stand time is 13.70 to 16.69 sec: ❒ 2 points
If chair stand time is 11.20 to 13.69 sec: ❒ 3 points
If chair stand time is 11.19 sec or less: ❒ 4 points
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Scoring for Complete Short Physical Performance Battery Test Score
Balance Test score
_____ points

Gait Speed Test score

_____ points

Chair Stand Test score

_____ points

Total Score _____

_____ points (sum of points above)
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APPENDIX D
FALL-EFFICACY SCALE
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Now we would like to ask some questions about how concerned you are about the possibility of
falling. For each of the following activities, let us know how concerned you are that you might
fall if you did this activity. Please reply thinking about how you usually do the activity. If you
currently don’t do the activity (e.g. if someone does your shopping for you), please answer to
show whether you think you would be concerned about falling if you did the activity.
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APPENDIX E
SELF-EFFICACY AND SOCIAL SUPPORT SCALES
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Self-efficacy for activity for persons with intellectual disabilities (SE-AID) scale
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Social support for activity for persons with intellectual disabilities (SS-AID) staff scale

Social support for activity for persons with intellectual disabilities (SS-AID) friend scale
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APPENDIX F
ATTENDANCE CHECK SHEET
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Exercise Participation with Instructor
9/3
1.

Participant 1

2.

Participant 2

3.

Participant 3

4.

Participant 4

5.

Participant 5

6.

Participant 6

7.

Participant 7

8.

Participant 8

9.

Participant 9

9/10

9/17

9/24

10. Administrator
11. Staff 1
12. Staff 2
13. Caregiver 1
14. Caregiver 2
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10/1

10/8

10/15

10/22

10/29

DVD Exercise Participation
9/10 (T)
1.

Participant 1

2.

Participant 2

3.

Participant 3

4.

Participant 4

5.

Participant 5

6.

Participant 6

7.

Participant 7

8.

Participant 8

9.

Participant 9

9/11 (W)

9/12 (R)

10. Administrator
11. Staff 1
12. Staff 2
13. Caregiver 1
14. Caregiver 2
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9/13(F)

9/14(S)

9/15(S)

9/16(M)

APPENDIX G
SUPPORT WOEKRERS TRAINING WORKSHOP HANDOUTS
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Fall prevention program

Educational program (10 min) ▷ __________________________________________________________________
The importance of fall prevention and the importance of PA
Feedback program (10 min) ▷ __________________________________________________________________
Providing stickers to each other is the strategy for improving _____ among your residents, caregivers, and staffs
Exercise program (1 hour) ▷ __________________________________________________________________
Exercising with an exercise instructor (1 day/week) and with DVD (4 days/week)
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Physical activity: any bodily movement produced by skeletal muscles that requires energy
expenditure.
Physical inactivity (lack of physical activity): 4th leading risk factor for global mortality
(6% of deaths).

Why do we need to do physical activity?
Increase
▲ Quality of life ▲ Cognition ▲ Sleep ▲ Bone health ▲ Physical function
Reduce and Lower
▼ All-cause mortality
▼ Risk of cardiovascular disease /hypertension/ type 2 diabetes
▼ Risk of adverse blood lipid profile
▼ Risk of cancers of the bladder, breast, colon, endometrium, esophagus, kidney,
lung, and stomach
▼ Risk of dementia (including Alzheimer’s disease)
▼ Anxiety /risk of depression
▼ Weight gain
▼ Risk of falls / risk of fall-related injuries
1. Aerobic activity (endurance activity) moves your large muscles
- Makes your heart beat faster than usual
- Makes your heart and lungs stronger and able to work better.
Ex) __________________________________________________________________
2. Muscle-strengthening activities
- Improve the strength, power, and endurance of your muscles.
Ex) __________________________________________________________________
3. Bone-strengthening activities
- Your feet, legs, or arms support your body's weight
- Your muscles push against bones.
Ex) __________________________________________________________________
4. Stretching
- Helps improve your flexibility and your ability to fully move your joints.
EX) __________________________________________________________________
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Moderate-intensity

__________________________________________________________________
Vigorous-intensity or moderate- vigorous-intensity aerobic activity
__________________________________________________________________
•
•
•
•
•
•
•
•

Race walking, jogging, or running
Swimming laps
Tennis (singles)
Aerobic dancing
Bicycling 10 miles per hour or faster
Jumping rope
Heavy gardening (continuous digging or hoeing)
Hiking uphill or with a heavy backpack
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What is exercise intensity?
-

Exercise intensity is how hard you are exercising.
The harder you exercise or do a physical activity, the more you improve your fitness.
Fitness is good for your heart, lungs, bones, and joints.
It lowers your risk for heart attack, diabetes, high blood pressure, and some cancers.

How can we measure exercise intensity?
The talk test:
The talk test is an easy way to check your exercise intensity:
• Moderate aerobic activity:
if you ____________________________________________while doing an
activity.
• Vigorous aerobic activity:
if you ____________________________________________while doing your
activity.

Exercise Intensity

Talk

Sing

Low

Easy

Easy

Moderate

Easy

Difficult

High

Difficult

Difficult
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Target heart rate
• Moderate aerobic activity is 60% to 70% of your maximum heart rate.
• Vigorous aerobic activity is 70% to 80% of your maximum heart rate.

Relative intensity
Relative intensity describes a person’s level of effort relative to his or her
fitness. As a rule of thumb, on a scale of 0 to 10, where sitting is 0 and the
highest level of effort possible is 10.
• Moderate-intensity activity is a _______________.
• Vigorous-intensity activity begins at a level of _______________.

106

107

How much do you know about falls?
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Falls in People with intellectual disability (ID)
-

5-22% of injurious falls are serious.

-

_______________of injuries reported in people with ID are due to falls

-

Injury-related visits to emergency room and hospital admissions in persons with ID are
primarily due to falls

-

Injury due to falls represents one of the leading causes of liability claims against group
homes and other care providers

-

Increase staffs/care providers’ workload due to fall reports and medical care.

-

_______________higher in fractures than the general population and falls are the most
common cause

-

Higher rates of osteoporosis, vitamin D deficiency, poor nutrition and sedentary lifestyle
increase risk of injury following a fall
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Risk factors of fall in people with intellectual disability
Personal, biological and medical (including prescribed drugs):
 Being female
 Advancing age
 Down’s syndrome (protective factor)*
 Intellectual disability level (mild, moderate, severe or profound)**
 Epilepsy
 Paretic conditions or cerebral palsy
 Arthritis
 Heart condition
 Back pain
 Dizziness or hypotension
 Visual impairment
 Urinary incontinence
 Previous fractures
 Polypharmacy
 Anti-epileptic drugs
Physical and behavioral:
 Balance or gait issues
 Reduced or impaired mobility (including use of walking aids)
 Problem behavior/s
 Fear of falling***
 History of falls
 Being clumsy or accident-prone
 Poorly fitting shoes
Lifestyle and environmental:
 Physical activity level (physically active or being sedentary)
 Winter (season)
*People with Down’s syndrome have a than other people with LDs.
**Different studies have identified different groups to be at higher risk.
***Fear of falling has yet to more fully emerge as a risk factor, but will likely do so in future
studies using fear of falling assessment tailored specifically for use with people with LDs
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APPENDIX H
EDUCATION HANDOUTS
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APPENDIX I
EXERCISE HANDOUTS
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